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(57) Abstract 

PROBLEM TO BE SOLVED: To enhance exteneibiet/ 
by suppressing lowering of data write speed In 

mirroring. 

SOLUTION: A disk an'ay controller 20 converts wrrta 
data Into an optical signal by a light emitting 
device 110 after storing the write data in a cache 
memory and transmits the optical signal to an 
opt'cal bus 30. Signal light inputted in the optical 
bus 30 is broadcast transmitted by the optical bus 
30 and simultaneously read In disk drives 40. 41 via 
a light receiving device. Thus, the lowering of data 
write speed In the min^orlng Is suppressed and the 
extsnsibiity is enhanced. 
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1 

snsT u >f siiBtt^sr * o r . 

So 

tJriat»^RMffiSgsc>*fjiB^g^cDfa^«g<D§ ^ 

3 n mf ia r - 3? A Ul :^ 3 # r ^7 -fe X Ji< h ^ 

[000 1 ] 

7-A#(cfec:t^ 2^;i:ia^ai Lrfflc>6n-sr u-rs 
la^jssccMo. ^icy'--iii^mitbx^mtiTu 

So 

[0 00 2 3 

m^(Dmm] ::3>b*^--^^XrACD2;;(iatggMi 
Lr^^. -®Jc:T^»M4famiggf*Xjiffll^6n. Rmm^j: 

2 :Xia^.Kg^c» LT f^- ^ejiiiffi^miittcO[6j±^i: 

s— ^<D:^^iLr. ^^»(D2;*S2tei5a(«T. x-f 

[0 00 3] r\y^mM^I^(Dm^tbX. RAID 
(Redundant Arrays of Indep 
endent Disks) RA I Domf&t 

'^^^>if)bX^-^^mkin'i (RAIDO) . «IS 
';>i^«:tf 5 (RA I Dl) . X h'7'<f>iyL/fcf'- 



#112 0 0 1 -2 65 53 9 
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(RAID3. RA I D4) . r-t$ffcctc;^si;r ^7^- 
^*ffllS[<D7^^Xi'K7-^:/K:^>t^L,r«fiS■r5 (RA 

IDs). tfc. 5^-'j>yi^>*yrY^ffl 

<?^^to1f/cRA I Dl+3, RAIDl+4, RAIDl+5 

ii^ofc^^fe**, RA I BdcmtZ^^laMtbx 

fit. ^^{t. "The RAID Book: A STORAGE SYSTEM TEC 
HNOLOGY HANDBOOK'* , The RAID AiVisory Board. 1397 

[0004] CCr, RA I DlCCOt,irffi*CCSi?gL/ 

-^XtJ'K^^r/r^^Sn/cRA 1 DiCC4dC^T(i, ± 

f'^X^rU-/r3>hp-^«2^<D7^^X^ K-^ 

S 7"-- ^S5^^E$±^ C i t -5 , 
[000 5] 57'-y>i5^*ff5r^X^ K^-/ 
:/^«2#W^6-r. 3-&|y±cDT^-^Xi^7 K^^y^cS^ 

^(2 •SOf'-f X ^ F 7 :/cc|sj^«:»W:dJ^'r 

L r ^> -f - ^ P;5±-r s c i >c>5-c ^ S o 
[0 00 6 ] ±aL/c:S'ffi(Cj:or. f^^X^K^-r:/ 

Xy-iayvu-vt^^-oX. *xh, t'^X^F^-/:/ 
/cTu-fSiatg«g*>s«snrc^-5. 

[0007] 

[*?g*i^?ftUJ:^irS»S] 7^^Xi5^TU>r::3>h 
P'-^4'?^X>; F^-r^raOr-tS^Kiit^:. SCSI 
( small computer system interface)''^'X^&:i'C^)S^>'^' 

xcCctorifbtiri^So «^^^x^tt, 7^-/Xi5'TU 



C3) 
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5, 05«l#©r-f Xi'7U-^3> Ha-7i2#€> 

[0008] 7'^;<i'ru-f3>ha-^t>1*^ 20 
T u -< 3 > h n - 7 •?>7' ;^ F 7 -T T-^ittS: b T . 

[0009] *»Bjtt> ±mmmmmmmi>fcib 30 

[0010] 

MRz>mmm<DB^mi<D& a? i>imm$ mmma 40 

Aa*3ii51Sf[©ri'*>C!}?-F4Wl/. lfgatilf#g*t 
[0 0 1 1 ] S^t. *li?8©tt«Mffli^X7-A«. 7^- 

C<bi&1#8*tTS. 50 



[0012] lirietf ^iaffiSigscmfeaS(©fBt^a 

7'n-F + i'XhM3fee^«Ef*©Ti'-feXjj< 
-F{Cit«5eS**UTfcj:<. :?'D-F+-»';«;FS!:7fee 
mm»(DT -b X ^ ^ > F {C^:>fe$|gRc>'^ife^g?:^ 

wr. cn6t(riMWtcgi^-r-5Circ©r^'-fex 

mMmcmmbx^j:i.\ u-ox. t-o-f^^^+xfs 
-c^/o- F+fX m^&Mmwicmiitifc 

t*. m«3>ho-^i&i'>&/rLr:/n-F+i';^ F 

ffi*ej^iift:{i:a^ur*>j:c\ apt. e^ss^xotfiR 

*5C©:/'n-F + + ^F M3feeSI|gft**3fe^# i L T 
[00 13] 

[ 0 0 1 4 ] s 1 u:$:mm<om 1 ©leiji^siocfews r 
U'f^ia^.S^g*<i^&'>;:^7^A©yp y mx-SiK). 
l#©7'^xi'7U'fn>Fa-5i2^, -r^c^^^jt 
iK^©?" Xi' F^Wt/i-CRA I Dl^«fiXl/)tJi^ 
■c*S. Si(cte(,»r. iOtt*;^F. 20\tf^:}^i^ 
7u-i'3>i-n--7. soja^fevsx, 4 0^!^i:;4 1 fsf' 

-fXf' F7-<7'-C*f). f=^Xi'7H'=i> Fa— 72 
0*jJ:af7=^X4'F7'f/4 0. 4 1 ttS»<t-^4^E<i 

-^K^^-ri.^7fe«g 1 1 oib-^i>'jtft#*«^«^{c 

^■ri>S3feilgl 2 0€«^rt,^-S. f'-^X^^F^-r 
:/40. 4 1«. ^N-F^^Xi'Sgg-f'^jam (MO) 
fB«i«a. DVD-RAMi5ti'©l^y7='^ 73&J«)KbI 
tl;^i: laltKSfBiigg. DAT!5:i©f— ^'^i^gg. 

* 'J i /c^»^ie^g*> 6 ift , 
$iai 1 OSO^SJfeS^Bl 2 0©^<r«. 3fe-'tX3 0© 
7i'i2X!}<- FtCT^itM^firii-S. ifxx h 1 0*>e)© 

iWtfcfil, ISife^l 1 0{cJ:0*ft#(clEgSL. ifc^'? 

X3 O's^HttJ-t'So 

[0015] sfc.'^x 3 0 i orw, m^im§(i¥ 1 0 - 

12 3 3 5 0-^^K:IB^3*aA:3fe>'-<XJ&ffll,>-5Ci*< 

;'3Snfcfl^?:A*gI5K:^W/c*fi£IS!^©K:J: r>XMi 
l5(<Hff3#5C4(cj:0. jt^©!j<- Fra'^©:?'a- F 
+ tX heji*Bjt8tOft:fe©T*4. 
[00 1 6] 3fe-'<X3 0K:A;f33n/c<i^^W. 
F+i'XFeMSnSfcesf). 7=.YXi'F^-^:/40. 4 

7 -f ^4 0 . 4 1 -Cti, ig(tStlfcfl#*^S*$^ 1 
2 0{C<tt)S^^^(CimL/. 7'-3'©#|fji*4tf 



5 

4^7 > h 7 2 0 3&i67^- 3?* 1 HaitB-rS/c 

H OJcilTo +1- -yi/^^^ycc^^r- 
^2 0(i2'&<Df'^X^ K^>fs^40. 4 1(0— tai 
A tf ^ X i7 K ^ 4 0 (c*J L r CD OS;?^ Hi 1/ 

>/:/4 0(D7"-4?ti. 1 OCCiO^fem^cc^ 

^2 0(DS3feSgl 2 0-^iei^3n. S5fe«ai2 0 

a, 

[00 19] S3iLr. laHc^u/cTu^^iett^ 
gccj^br. ifr)fctCr^>^^TU'rn>hn--^2 IR 

0 CD fficD r ^ -fe X > KDS J c St L r X ^ X ^ r U 
-/:3>hp-^21. T'-fX^ K5-<:/4 2^S^L. 

Xi?TU-Yn> hP-^2 0 if'-{X^TU^^> 
hP--'72 lra/cC:f^gr/c(c>'^'X^'-y;^5 OrSfeyiU 

5 0 ^/M/TSl>CD=^ •> ^ ^ ^: 'j (Df- 

<Di»^(C«. ttf^^itix^x^ru-rnv hP-^^ 
[0 02 0] ^:4b\ Ig^O-f ^X^TU>f P^hP--'^ 

T?*** ±fi=3>hP'"^<bf-<Xi^TU'f n^hP-- 
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^n>hP--^cDtt^i£5g14>C^5'^^*^ T^x^p>h 
P- ^ 2 TiS 3 Atxtf +^icfilltt*iifa6 6 

[002 1 ] C(Dcl:^tc. r/P-K+i'XhMifeeiiSS 
10 [0022] J&te. *j|te?&,^{Cfet>r(3:. ife/N*X 3 0 

©T^-fex^p-- vt^hm=ihx^m>y^'^7.if^- hoc 
e^r * ^ >^p K =^ X S)n5i 
J:<. 3e)K:c(DeiiSgft;{>iifitg|Sa<bP>hP'-7PBl 

[0 02 3] */c. Ife3^gl 10Sa^S3fe^gl2 0 

t^. 7''/x>7ru^^r2>hP--720, f'^x^^'K^-f 

:/40. 41 (S3r«r ^X^ru^p> hP-^2 
0. 21, f'^X^ K7-/:/40, 4K 42)CCig:t:f 
r*>5?!)^. Tfe^N'XS occ^Tfe^ai 1 0RO*S*^gl 
20^S:t:fr, r-^Xi5^r^'^rJ>hP-'^2 0. 
Xi^^ K^'<>^4 0. 4 1 (S3rt^r ^X^ru^P> 
hP---720. 21. -T-f XtJ7 K^>r::^4 0. 41. 4 
2) i(Dgj^-r>^'-:7:c--x^mm^t^iUr4>»t> 
30 U\<K rrj:t>-^. *l%|gtc*st:t6^fe>'^'x^^^. 7^<i-#* 

-^cDS^-r^^^-^T^x'-xtj^tfi^r^). ^^it-^ 

r^X^rix-rp>hP-7SCX7'-<Xi^ K 
-^-rt/^i, Tic/^^xfc^aWicgs^^n^Citc^^jr-So 
[0 02 4] «cte. ^i->Xh. IBltSai>-5(,^« 

LXm^bXh^\.\ C<Di*P>hP-5<!:*Xh<f: 
7t«^«g?:IEi6T^/ci?)(DmiS«'t^x YMiP 

6p>^p-^^:/^brfit^t•^><to^L.rfc^^,^u. 

[0025104 \t:^mn<om 2 (D^JI5S§CcfeC:r ^ r 
u>fS!iateKgo:^P-^ 15^0^*0. 2^. -TJifci^fi 

50 IS^cr)r^Xi^F^-r:/rRAlDl+4*«^L/fci» . 
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r^;:<i7rU'f n>ha-^^, 30. 3 U3:7fe>'^'X, 4 

2«3¥;S3i881 OOcb^^l 1 0. 2 0 

^^^m^Stiio T-i :^^\'^^:/4 0. 4K 4 2. 
fcijy^^f'^;^^? K^^:/4 3. 44. ASi^ti^ti- 
-oor/n^^^fiiU-CRA I D4^:^^bTfeO. 
-^X^F'5W':/40. 4 1. 43, AAictv'-^t&m 
7^ -f K^^:/42. 4 5t^A!;7^^:^JftffiT'& 

[0 02 6] J^XM Oi)'^^0m^i2,^^^(tCMbX. 

h 1 0;&^6<^7'--^ti7£^>*X3 O^CcfcoTT'^;^^ 
TU>f::i>hP--^2 0. 2 1 -^il^B^iCfiiSSnSo 
■r^X5^rU-<3>hD-^20. 2 -S^tf^ii 

(Dr^x^TU'>^r3> hp-'^. mtff'-f :^^7U-^ 
3>hn-^2 1«. *XH 0;5)ie>IESI3tl/cf^-^ 

5t/^*X3 l-^^UJ-rS, 3K>'^X3 1 J:•3^IH^3n/£:7^- 
aiU, ^^^;r^t&^ffir^Xi^ h-^^:/4 2. 4 5--^ 
[0 0 2 7] >J^XH 0^^6cD-r-:5?C3[)^J?^UlL/ 

:/P'y^l>Tn>5p-:^. m«r-/X^ K^-^:r40. 

4 1.42 ^c^tor0^^aos*?:^^/cm-^** 
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^X^F^^:/40. 4 l*>^^*mog*f^--3f** 

^:^iIJr5e/^*X3 I'si^fflf S, r--^^SttMr^ 
Xi5^ K^-/>^4 0. 4 1 (Dl^Tn*:»«:»S3&S|^LTl^ 

i/>'y7^^tSJfl^r-< K^'i:/4 27&^67'-*fc<i: 
10 (>V^M;f•^f^^-§r;&;)^£y^•x3 l^j^m-rSo T^-fX^'K 
^'^7^4 2. 4 1, \2iPhm^^f\1cf-^^m^^ 
yf•-/f'-^ti:)&/^•X3 HCjCoT. 2^<D^^X^r 
U-f n> hP-'72 0. 2 I'-^il^l^tcKii^i^S, 2 
•^CDr^ X^r U'>fr3> h p-^2 0. 2 1 -C^. 'f- 
^tSffifflT^-zX^ K^-<:/4 0. 4 HC»S;&i^*bT 
c^^cl^^g^tc^3:. T'-^^^rS^co+i' ^;^>^^^^';{c|§ 

[0 02 8] ^^JSmim\jtci.^Uf ^ X^TU-^ 
n> hP-'^^&iai^^SitfiKrii. mi3^L/tJ:^Cc^r 
-/X^TU^:3> hp-52 0. 2 l(D+'f -^t/cx^f-t 

;05'i:^lir*>S. Ji^L/tcfc^tC. jf^X M 0<i:2^CDr 
^Xi'TU-/:3>hp-^20, 2 l;&S3e/^*X3 org! 
i^$nrC^S/cd6. *X h 1 0?&:>^OD»^iAj^T'-:$z« 
|pIB*^C2'&0'r-fX:577U'f r3>hD-^-72 0. 2 1^ 

-^^>. r'<X^TU'^r3>hP-^i7^YX^ K^^ 
:/:*i3fe>'^'X3 l-eSiK^nri^S/cii). 2'&(Dr^XiJ7 

rU'/:3>hp^520. 2 I'Ni^iii^ns. 

Ma?Ofc<fc^CC. T'-f Xi?TU-f:3> hP-'72 0 

ir-YXi>ruH^n> hp^^2 1 r^^^gi^•rs>'^^x^ 

*X H Oi-f -<X^'TU>fP>hP-'72 0. 21[g 

^7fe>^^'X3 0^cJ:orSi^rsc:^(cJ:-:?r. r^x^ 
TU-r=j>hP^'5(7)it^(c^^L/r. ff/c^cf^^x^r 
40 ^-^:3>^p--^M^:y^'x>^ - U 

[002 9 ] ^ISigjJ. i[»(^R A I \^-n^K%^t^t>h 

[0 03 0] RAI DOi^Xf^A^CJiffl-rSiS^CCtt. 

«tt*W1-SCit{51^^. mmi2«^ffll>/c«f*0X 

RAi D 0 ^X'f Atctei^rtt. 8S^Siirtt&0f=^ X 

-C. 7^-:$fgjiiia53:. n>hP--^i/o>n>hp- 
50 "^ir^x^ K'7Y:/ffl<D>'^x>r^x^i/ocDlir?a: 



[0 03 1] RA I D4S>i>im5iy7.f'A(cmbX 

m^m^^XRA I D4/5 V;^rA?r:^^-r6Ji^tC 

[0 0 3 2 ] tfc. RA I D4/5v;^f'AX*^®^CDr 

^ti:^s!;(^^^'o/c:<;5. *i^B^cc^n«. nmf&r^'m^ 

[ 0 0 3 3 ] ±'^<DmS^Jfmv!it^v'-<:K^-:/u 
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[0034] 

r^, tic. ffiSgttdiKc^TU-fSidttggSO'tWSi!* 

[04] ll2(DS|]5gJf5,®«:^-rru-/Siatt^C[):/P 
[05] li£*<Drn'Miatt»g(D. f^--^«*3i<^a# 

1 0- -.-t:;^ h 

20, 2 l-T H:^^T\yAayVu-^ 
3 0.31 -it^^Ts 

40, 4 1. 42, 43. 44. 45-7^^X^K^^ 

bO-^^7.^--:f)l 
10 0-^GI^SS 
1 1 0-^3£^g 
12 0-^^g 
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